Recent reviews"12 have noted an association between high levels of occupational or recreational physical activity and protection against certain forms of cancer, including neoplasms of the colon and the female reproductive tract. The most dramatic effect is presented in a recent paper by Blair and associates3 which analysed data from 10 224 men and 3120 women attending a preventive medical examination at the Cooper Clinic in Dallas. The primary purpose of the study was to relate all-cause mortality over an average follow-up of 8 years to initial fitness levels as assessed by a maximal treadmill test. From detailed analysis of the findings it was concluded that physical fitness 'appear(s) to delay all-cause mortality primarily due to lowered rates of cardiovascular disease and cancer.
The gradient of all-cause mortality with fitness levels was said to persist when the data were adjusted for smoking habits. Nevertheless, there remains a possibility that all or part of the apparently very steep fitness-related gradient within the cancer deaths was due to an association between smoking habits and exercise behaviour4. The showing the total number of all-cause deaths (T) and the risk of all-cause mortality per 10000 individuals (R) is shown in Table 1 .
The corresponding sample size in person-years can be estimated from the number of deaths per cell (T) and the risk (R). For example, in high-fitness subjects who never smoked, there were 32 deaths and a risk of 16 per 10 000, giving a cell size of 20 000. The resulting total person-year matrix is shown in Table 2 .
From the population size and the age-adjusted relative risks shown by Blair et Table 3 .
If the excess of smoking-related cancer deaths (50% of the first row in Table 3 ) is excluded from each of the three fitness categories, the matrix can be revised as in Table 4 . If the small impact upon overall sample size of the 15.5 smoking-related cancers that we have excluded from our column totals is ignored, the risk of cancers unrelated to smoking per 10 000 person-years in each of the three fitness categories may be approximated by relating the column totals from the revised matrix to the corresponding total person-years of experience, as calculated above. The cancer risk per 10000 person-years in each of the fitness categories is then as follows: low, 12.6; medium, 4.8; high, 3.7.
Women
Analogous calculations can be performed when reanalysing the data for women, although here the sample size is smaller and the numbers are correspondingly less reliable. Thus, the initial all-cause death matrix is as shown in Table 5 .
The corresponding sample size in person-years is shown in Table 6 .
Again allowing for a doubling of cancer deaths in the smokers, the corresponding matrix for all cancer deaths may be approximated as shown in Table 7 .
Excluding the excess of smoking-related cancer deaths from the first row, the revised matrix for the three fitness categories is given in Table 8 .
The relative risk of cancer per 10 000 person-years for the different fitness categories is then as follows: low, 11.5; medium, 7.6; high, 0.9. Thus, in both men and women, there is apparently some residual association between fitness levels and overall cancer rate after elimination of the likely effect of smoking, with age-adjusted risk ratios as shown in Table 9 . In other words, the risk of cancer (other than quintiles.
Discussion
The present data support the inference of Blair et al. 3 that there is an association between fitness and the subsequent death rate from cancer, although after eliminating effects due to the smoking/low fitness association, the effect seems substantially smaller than suggested in the original paper. Moreover, there is no evidence to indicate whether the association with fitness is causal in nature, or is attributable to a mutual association with some other unmeasured variable.
There remain several additional caveats to the analysis. First, the follow-up reached a commendable 95% of participants, but it was not possible to account for a substantial 667 individuals, despite an exhaustive search. It is a reasonable supposition that a proportion of these -perhaps a half -were dead (255 men and 78 women). Assuming further no selective difficulty in tracing cancer deaths, some 68 men and 33 women who died of cancer would have been missed, a disturbing 55% of total cancer deaths. It is probable that there would have been selective difficulty in tracing participants in the lower socioeconomic categories, but such individuals tend to have a low fitness status5. It is thus unlikely that a failure to trace all deaths could explain the preponderance of cancer deaths among unfit individuals.
In approximating the matrices for cancer deaths that were not related to smoking, it has been assumed that smoking led to a uniform doubling of cancer risk. However, there may well have been a higher cigarette consumption and thus a greater risk of cancer in the unfit smokers than in smokers with a better treadmill performance. Thus, the procedures adopted may not fully have eliminated the potential impact of smoking upon the association between initial fitness status and cancer rates.
Fitness data were based on treadmill measurements made at entry to a preventive health programme. Those who began the programme with an above average treadmill score may thus have had other good health habits that were not allowed for in this analysis4. Moreover, although all subjects were ostensibly in good health at entry, and participants were followed for an average of 8 years, it remains possible that subclinical disease may have limited the exercise tolerance of those who were in the process of developing a tumour at entry. Although Blair et (<21mlkg-1min-1) to what is still a sedentary lifestyle (30 ml kg-min1). Over this range, the relevant issue may be the proportion of body fat or a genetic difference of body build rather than the pattern of personal physical activity, and any causal explanation could not be clearly linked to earlier studies that have shown protection against colonic or reproductive cancer from athletic participation or engagement in a demanding physical occupation. It may be for this reason that Blair et al.3 found a stronger association between physical fitness and overall cancer mortality rates than might have been anticipated from some previous studies1 2.
